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of population throughout the country. At present there are 
between 3000 and 4000 students enrolled, as against a total of 
Z200 this time last year. A tender has been accepted for the 
erection of a new technical college in Sydney, to cost ^19,537, 
and the building is to be completed by March next. 

The American journal Bradstreefs in a recent article de¬ 
scribes a school of manual training at Baltimore, which claims 
to be the pioneer public manual training school, as well as the 
only absolutely free school of the sort in the world. The school 
was opened in 1884 with sixty pupils and four instructors ; now 
it has 549 pupils and fifteen instructors. It has had manual 
training for its chief object. The ordinary work of advanced 
public school grades is here but a department called the literary 
department. This is an essential difference from the manual 
training in so many schools, where it is one feature of many, and 
not the chief. It is not meant to teach trades, but rather the 
use of the tools used in all common trades, and the rudiments of 
mechanical industry. The regular course of the school takes 
three years, but there is a preparatory course of two years for 
the benefit of those who could not continue the ordinary public 
school course. All the students have their daily work in the 
shops, drawing-rooms, physical laboratory, and literary depart¬ 
ment. Each class has its own recitation-room, and only leaves 
it for drawing, shop, and laboratory work. In shop work the 
classes are limited to twenty-four boys, while in drawing and 
other studies double that number are instructed at a time. In 
the first year fifteen weeks are devoted to carpentry, five to wood¬ 
turning, and twenty to forging. In the second year fifteen 
weeks are devoted to pattern-making, five to moulding, fifteen 
to vise-work, and five to soldering and brazing. In all the shops 
instruction is given as to the care and use of tools, laying off and 
designing work, and the composition of the material used. 
Each class makes some special design for graduation, and the 
class this year is engaged on a ten horse-power dynamo, thirteen 
lathes, and a Gordon printing press. The dynamo will be setup, 
and is expected to furnish electricity enough to light both 
buildings with incandescent lights. The boys also do all the 
plating required, and make all repairs on the machinery in use. 

The additions to the Zoological Society’s Gardens during the 
past week include an Ashy-black Macaque (Macacus ocreatus) 
from the East Indies, presented by Mr. W. J. Bosworth ; a 
Two-banded Monitor (Varanus Salvator) from the East Indies, 
presented by Captain W. J. Rule; a Wapiti Deer (Cervus 
canadensis 9) from North America, an Aard Wolf (Proteles 
cristatiis) from South Africa, two Patagonian Conures (Contents 
patagonus) from La Plata, purchased; two Ariel Toucans 
[Ramphastosarid) from Brazil, received in exchange; a Barbary 
Wild Sheep (Ovis tragelaphus), bom in the Gardens. 


OUR ASTRONOMICAL COLUMN. 

Objects for the Spectroscope. 

Sidereal Time at Greenwich at 10 p.m. on August 14 = 
19b. 33m. 5s. 


Name. 

Mag. 

Colour. 

R.A. 1890. 

Decl. 1890. 

(i)G.C. 4510 . 


Pale blue. 

h. m. s. 
19 37 45 

+14 25 

( 2 ) G.C. 4514 . 

— 

Greenish-blue. 

10 41 56 

+5° 15 

(3) 3 SagittEe. 

4 

Y ellowish-red. 

IQ 42 20 

+ tS 16 

(4) /S Aquilas. 

4 

Yellow. 

19 49 54 

+ 68 

(5) <5 Aquilas. 

3'4 

White. 

19 19 54 

+ = 54 

(6) 483 Birm. 

7 

Very red. 

18 58 32 

“ 5 49 

(7) S Scorpii . 

Var. 

' 

16 11 7 

-22 37 


Remarks. 

(1) This is a small planetary nebula which gives the usual 
spectrum of three bright lines, in addition to a comparatively 
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distinct continuous spectrum of considerable length. In further 
observations special attention should be directed to the character 
of the chief line, and maxima of brightness in the continuous 
spectrum should be looked for. It is not improbable also that 
many faint lines may be found with the improved instruments 
now in use. In the General Catalogue the nebula is thus de¬ 
scribed : “ A planetary nebula ; bright; very small ; round.” 

(2) This is one of the so-called “nebulous stars” appearing 
in ordinary instruments as a star out of focus. The central 
nucleus gives a continuous spectrum, but the surrounding 
atmosphere gives a spectrum consisting of three bright lines. 
It would be a considerable advance in our knowledge if the 
spectrum of the nucleus could be determined. It may be that 
we are simply in presence of a star like those of the Pleiades, 
produced by the intersection of streams of meteorites, or it may 
be an ordinary case of condensation of a nebula. In the former 
case the spectrum would probably be that of a hot star, whilst 
in the latter case it would be one of an early group, possibly 
consisting of bright lines. Further observations are obviously 
required. The General Catalogue description is as follows : 
“A nebulous star; bright; pretty large ; round; star of nth 
magnitude in the middle.” 

(3) A bright star, with a well-marked spectrum of Group II. 
The bands 2, 3, 7, and 8 are strong, and I, 4, 5 are well seen 
(Duner). The usual observations for bright carbon flutings and 
absorption lines are required. 

(4) and (5) Gothard states that these are stars of the solar 
type and of Group IV. respectively, the former being confirmed 
by Vogel. The usual more detailed observations are required 
in each case. 

(6) This is a comparatively bright star of the rare type of 
Group VI., and offers a good opportunity for a detailed study 
of this kind of spectrum. In addition to the three usual carbon 
bands, it shows the secondary bands 4 and 5 (Duner). The 
intensity of band 6 (A. 564), as compared with the other carbon 
bands, is not recorded by Duner. The presence or absence of 
line absorptions should be particularly noted. 

(7) The spectrum of this variable has not yet been recorded. 
According to Gore’s catalogue, the period is about 177 days, 
and the magnitude ranges from 9'I-I0'5 at maximum to < I2'5 
at minimum. There will be a maximum about August 19. 

A. Fowler. 

Lightning Spectra. —Mr. W. E. Wood, in the current 
number of The Sidereal Messenger, gives the results of some 
observations of lightning spectra made on June 22, 1890. The 
results were obtained with a Browning direct-vision spectroscope 
of small dispersion, and having no scale, so that the lines 
mapped in the accompanying diagram are eye estimates. 



With respect to the 25 bright lines shown it is remarked, “two 
moderately bright lines lie in the violet, one heavy bright line in 
the blue, and which I estimate to be the familiar F line, one 
brilliant line in the green (the coronal or auroral line?), one 
brilliant line on the yellowish-green, a double line in the yellow 
—very brilliant (the sodium line ?), a fainter but fairly broad 
iine on the edge of the red, and two very bright lines in the 
centre of the red, one of which I think is a hydrogen line. 
The fainter bright lines lie approximately as shown in the 
diagram. The intense flashes, those which usually do the 
damage during a storm, gave exceptionally faint, continuous 
spectra, and rarely more than the lines number 3, 4 and 5. 
Heat-lightning flashes gave the principal bright lines 1 to 8, 
and the spaces between were occupied by a multitude of finer 
bright lines. An absorption band in the violet occurred in all 
bright flashes of heat-lightning, and in some cases I saw two 
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such bands in the red, lying on either side of the pair 7 and 8. , . . 
It might be well to state that the line, which I judge to be the 
auroral line, was in all cases the most noticeable, and especially 
so in discharges of heat electricity, which seemed to occur in the 
upper and more rarefied strata of the air.” 

Solar Activity. —Prof. Tacchini gives the following results 
of solar observations during the second quarter of this year 
(Comptes rendus, August 4):— 



No. of 
days of 

Relative frequence 

Comparative area 

No. of 
groups 
of 



of days 




obser¬ 

vation. 

of spots. 

without 

spots. 

of spots. 

of faculae. 

spots 
per day. 

April 

19 . 

.. 2-08 

0 75 •• 

. I '40 

10*40 .. 

. 0-44 

May 

20 . 

2-55 

0-54 

• 2-58 

25-83 .. 

. 0*71 

June 

26 .. 

• i’ 3 S 

0-76 .. 

. o-86 

8"io .. 

. 0-25 


A comparison of these figures with those of the first quarter 
of this year shows that the spots are slowly increasing in magni¬ 
tude, and that the number of days without spots is diminishing. 

The following results have been obtained for the pro¬ 
minence :— 



No. of 

Mean 

Mean 

Mean 


days of 
observation. 

number. 

height. 

extent. 

April 

19 ... 

1*90 

35A 

A 

May 

20 

I# 55 

37’9 

0-9 

June 

26 

2*42 

27-7 

i ’3 


Denning’s Comet (c 1890).—Dr. A. Berberich has com¬ 
puted the following orbit of the comet discovered by Mr. 
W. F. Denning at Bristol on the 23rd ult., from observations 
made at Nice on the 24th and 25th, and at Strasburg on the 
2:7th ( Astronomische Nachrichten ) No. 2982) :— 

T = 1890 Sept. 24*7573 Berlin Mean Time. 

O / // 

» = 158 26 64 ) 

& — 96 35 42 [ Mean Eq. 1890-0. 

‘ = 99 37 67 ) 

log q = 0-12288 

AA cos 0 = + o' - o8 ; A.8 + o'-o6. 


Ephemeris for Berlin Midnight. 


890. 

R.A. 
h. m. s. 

Decl. 

g. 14 . 

15 22 56 

. +52 457 

IS . 

23 42 

. 51 22-0 

16 . 

24 29 

. 49 57’4 

17 . 

25 16 

. 48 32 'o 

18 . 

26 4 

. 47 S'9 

19 . 

26 52 

. 45 39'2 

20 . 

27 41 

. 44 II'9 

21 . 

28 30 

. 42 44'3 


Brightness = 1-82 on August 17, and = 1-95 on August 21, 
that at discovery being taken as unity. 

The comet will pass perihelion about September 25, at a 
distance of I -33 the mean distance of the earth from the sun. 

From the ephemeris given it will be seen that the comet is 
between 0 Bootis and 8 Draconis on August 15. 


GEOGRAPHICAL NOTES. 

The Russian Official Messenger of August 1 gives the follow¬ 
ing news about the work done by M. Grombchevsky during 
la.st spring. On March 13 the expedition left Khotan for 
N‘ya. After having passed through the oasis of Keria, the 
travellers crossed the desert, where they met with a succession 
of barkhans (downs), reaching to the unusual height of 200 feet. 
From Niva they visited the Sougrak gold-mines, which are 
worked by nearly 3000 families living in caverns excavated in 
the loess and conglomerates on the slopes of the hills. Lumps 
of gold 2 lbs. in weight are sometimes found in these mines. 
Leaving Niya, the expedition crossed the border-ridge, which 
consists of several chains—the passes across them attaining 
heights of from 10,500 to 11,000 feet—and reached Tolu, 
whence it returned to Keria. There M. Grombchevsky re¬ 
ceived the good news that the expedition would be allowed to 
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continue its work till January i, 1891, and that £20^ had been 
granted for that purpose; so that M. Grombchevsky made 
arrangements to start for Rudolc, in Tibet, in the first half of 
May. 

The following telegram about M, Grombchevsky’s expedition, 
dated Marghilan, July 19, has appeared in the Russian Official 
Messenger. The expedition had reached Polu, but had been stopped 
there by the Chinese authorities, who insisted upon the immediate 
return of the expedition to Kashgar, and ordered the population 
to leave their settlements and to camp in the mountains. 
Brought to despair, M. Grombchevsky spent his last money in 
bribing some inhabitants, and, without a guide, left Polu in the 
night of May 17, going further south into the depth of the 
unexplored wilderness. 

The last number of the Izvestia of the Russian Geographical 
Society is of unusual interest, especially on account of its maps. 
It contains three reduced photographic copies of the hypsometric 
map of Russia, by General Tillo, and it is impossible not to ad¬ 
mire the distinctness with which the two chief lines of upheaval, 
the south-west to north-east direction, and the north-west to south¬ 
east direction, appear on this map, even amidst the plateaus and 
the depressions of middle Russia. Another interesting map 
renders, on a scale of 7 miles to the inch, the surveys of M. 
Grombchevsky, made during his recent attempts to reach 
Tibet from the north. The map is accompanied by two letters 
from the explorer, written in December 1889, at the sources of 
the Khotan-daria and the Kara-kosh. The same issue contains 
a letter from the chief of the Tibet expedition, M. Roborovski, 
dated from Niya, December u, 1889 ; a paper on the geodetical 
surveys in Russia; and a most interesting summary, by M. 
KuznetsofF, of his several years’ study of the flora of the 
Caucasus. 

In a communication to the Societe de Geographic of Paris, 
M. G. Marcel, who is one of the librarians of the Bibliotheque 
Nationale, has given some particulars of Louis Boulanger, an 
astronomer, geometer, and geographer of the sixteenth century. 
In 1511 he published at Lyons a work, “Equatorii Coelestis 
Motus,” of which only one copy is known. It is in the Biblio¬ 
theque Mazarin, and is described by M. Marcel as hitherto 
ignored by bibliographers. In 1514 he brought out a piracy 
of Muller’s “ Cosmographise Introductio.” The globe accom¬ 
panying this is regarded as the first on which the word 
“America” is found. Another globe has been found by M. 
Marcel at the Bibliotheque Nationale, which he regards as 
having been made by one of the school of Schoener between 
1513 and 1518, and on it the then new name of the New World 
occurs four times. It is therefore either the first or the second 
cartographic document in which America is mentioned. 


THE SCIENTIFIC PRINCIPLES INVOLVED 
IN MAKING BIG GUNS . 1 

III. 

Part III.— Wire Gun Construction. 

AN inspection of Fig. 5 (p. 307), and of the serrated edge of the 
curve of circumferential tension, t , shows that only the 
inner fibre of each coil is doing its full share of resistance when 
the gun is fired. 

Great economy of material can be effected if we can make all 
the circumferential fibres take up a full uniform working tension 
(say of 18 tons per square inch) when the gun is fired; but to 
secure this condition only approximately, the number of coils 
would have to be largely increased, and the cost, complication, 
and time of manufacture of a gun would be enormous. 

But, by adopting Mr. J. A. Longridge’s plan of strengthening 
the inner tube a by steel wire, wound round with appropriately 
varying tension, we are theoretically able to make the curve of 
circumferential firing tension, l, a straight line for a determinate 
powder pressure ; and now all parts of the wire coil are equally 
strained, and take an equal share in the resistance. 

The subject has been investigated theoretically by Mr. 
Longridge, assisted by Mr. C. H. Brooks, beginning in 1855 ; 
and his theories are set forth in papers in the Proceedings 
of the Institution of Civil Engineers in i860, 1879, 1884, em- 

1 Continued from p. 334. 


© 1890 Nature Publishing Group 






















